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DETAILED ACTION 

Board of Appeals Decision 
1. This Office Action is in response to the Board of Appeals Decision of August 24, 
2006. In that decision, the 35 USC 103 rejection of claims 13-17 using Subramanian in 
view of Stoffer was affirmed. The 35 USC rejections of claims 1-7 and 9-11 under 35 
USC 103 was reversed. 

In the following Office Action: 

(A) claims 13-17 remain rejected under Subramanian (US 6296945) in view of 
Stoffer et al (US 5932083) as affirmed by the Board of Appeals 

(B) claims 1-5, 7, 9, 10 and 13-17 are newly rejected using Villiger et al (US 
2001/003631) in view of Vine et al (US 4861618) and Liu, et al "Total Oxidation 
of Carbon Monoxide and Methane over Transition Metal-Fluorite Oxide 
Composite Catalysts" Article. 

(B) claims 6 and 11 are newly rejected using Villiger et al (US 2001/003631) in 
view of Vine et al (US 4861618), Liu, et al "Total Oxidation of Carbon Monoxide 
and Methane over Transition Metal-Fluorite Oxide Composite Catalysts" Article 
and Ueda et al (US 5697992). 



Claim Rejections - 35 USC § 103 
2. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 13-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Subramanian (US 6296945) in view of Staffer et al (US 5932083). 

Claim 13: Subramanian teaches a method for preparing a protected article. 
Column 2, lines 20-40. The article is provided. Column 3, lines 50-68. A bond coat is 
deposited onto an exposed surface of the article. Column 4, lines 5-20 and figure 2. A 
thermal barrier coating is formed on an exposed surface of the bond coat. Column 4, 
lines 50-65 and figure 2. To form the thermal barrier coating, first a primary ceramic 
coating is applied to an exposed surface of the bond coat. Column 2, lines 25-45 (the 
"base" or "primary" ceramic is preferably yttria stabilized zirconia, for example). Then a 
sintering inhibiting material is applied to the surface of the primary ceramic coating. 
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Column 2, lines 25-45, column 5, lines 30-65 and figures 2-3 (the sheath material). The 
sintering inhibiting region can comprise cerium oxide in a concentration greater than a 
general cerium oxide concentration in the primary ceramic coating. Column 2, line 65 
through column 3, line 10 and column 5, lines 30-50 (cerium (Ce) can be provided as component 
C of the sheath material, thus providing Ce z O w , and furthermore, C is desirably not the AorB 
material of the primary ceramic (A = zirconia and B=yttria ifyttria stabilized zirconia is used as 
the primary ceramic, for example)). The resulting applied material can be a stable oxide of 
CzOw, where C=Ce. Column 2, lines 35-40, column 4, lines 55-65 and column 5, lines 35-4. 

Claim 14: the article is a nickel base superalloy article. Column 3, lines 50-68. 

Claim 15: the article is in the form of a component for a gas turbine engine. 
Column 3, lines 50-68. 

Claim 16: the step of depositing the bond coat includes depositing an aluminum 
containing overlay bond coat. Column 4, lines 5-20. 

Claim 17: the primary ceramic coating can be yttria stabilized zirconia. Column 2, 
lines 40-50. 

Subramanian can be considered as teaching all the features of these claims except 
that the selected stable oxide of cerium is such that a +4 oxidation state of cerium is 
used. 

However, Stof f er indicates that cerium possesses two highly stable oxides, Ce02 
or Ce203, in the oxidation states of 3 and 4. See column 2, lines 45-55. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Subramanian to select Ce02 as the stable oxide of cerium 
to be used as suggested by Stoffer in order to provide a desirable sheath coating of 
cerium oxide, because Subramanian teaches to use a stable oxide of cerium as the 
coating material, and Stoffer teaches that a well known highly stable oxide of cerium is 
CeOi, which would have cerium in a +4 oxidation state (as oxygen has a +2 valence 
state). 

5. Claims 1-5, 7, 9, 10 and 13-17 are rejected under 35 U.S.C 103(a) as being 
unpatentable over Villiger et al (US 2001/003631) in view of Vine et al (US 4861618) 
and Liu, et al "Total Oxidation of Carbon Monoxide and Methane over Transition 
Metal-Fluorite Oxide Composite Catalysts" Article (hereinafter Liu Article). 

Claims 1, 7, 9, 13: Villiger teaches a method for preparing a protected article. 
Paragraphs [0001]-[00Q3]. The article is provided. Paragraph [0014] (component 1). A 
coating is formed on the component. Paragraph [0014] (coating 10). The coating can be a 
thermal barrier coating. Paragraph [0002] (with the function of increased temperature in use 
through thermal protective layers). To form the thermal barrier coating, first a primary 
ceramic coating is applied by thermal spraying, for example. Paragraph [0017] (the base 
coating 10 ceramic can be yttria and zirconia, for example). Then, a sealing medium 2, 
which is an aqueous or organic solution containing a salt of an oxidizable metal in 
solution is applied to the exposed surface 11 of the coating 10. Paragraphs [0014], [001% 
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[0025] and [0027]. The solution can contain a cerium oxide precursor such as cerium 
acetate (Ce (C2H302)3.3/2H20), which is not "cerium oxide with cerium in the +4 
oxidation state". Paragraph [0027], The solution infiltrates the coating 10 from the 
exposed surface 11. Paragraph [0019]. The applied solution is then heated to form the 
oxide of the metal salt by means of oxygen f *2frm the surroundings or from oxidizing 
agents in the solution. Paragraph [0020]. This would form cerium oxide in the case of 
cerium acetate. This would produce a sintering inhibitor region on the surface of the 
primary ceramic coating as cerium oxide is impregnated within the surface and on top 
of the ceramic coating 10. 

Claims 3, 15: the article is in the form of a component for a gas turbine engine. 
Paragraph [0037] (the blade for the gas turbine). 

Claim 5, 17: the primary ceramic coating can be yttria stabilized zirconia. 
Paragraphs [0017] and [0034] (the combination of yttria and zirconia provides yttria stabilized 
zirconia). 

Villiger teaches all the features of these claims except (1) that a bond coating is 
used under the primary ceramic coating (claims 1, 9, 13), (2) that the formed cerium 
oxide is in the +4 oxidation state, (3) that the substrate is a nickel base superalloy 
(claims 2, 14), (4) the step of depositing the bond coat includes depositing an aluminum 
containing overlay bond coat (claims 4, 16), and (5) that the yttria stabilized zirconia is 7 
percent yttria by weight. 
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However, Vine teaches that when applying thermal barrier layers to gas turbine 
components, it is well known to provide an aluminum containing overlay bond coating 
applied by plasma spraying before applying the ceramic thermal barrier coating by the 
thermal spray method of plasma spraying. Column 2, lines 25-45 and column 1, lines 5-30. 
Vine teaches that the bond coat helps provide beneficial performance of the thermal 
barrier coating. Column 4, lines 55-65. Furthermore, the substrate of such gas turbine 
components is well known to be nickel based superalloys. Column 1, lines 20-35. As 
well, the ceramic thermal barrier coating is zirconia stabilized with 6-8 wt% yttria, 
desirably 7 % yttria. Column 6, lines 5-10 and 25-35 and column 2, lines 35-45. 

Moreover, Liu Article teaches that cerium acetate when heated in air provides 
cerium oxide. Page 305, section 2.1 ("Cerium acetate (99.9%, Aldrich), heated for 4 hours at 
750°C in air, was used as the primary precursor of La-free cerium oxide"). This cerium oxide 
is described as being CeOi. Page 305, section 2.1 ("The physical mixture ofceria and copper 
oxide, CuO + CeOi, was prepared by blending the CuO and CeOi powders with water . . .", 
indicating that the formed cerium oxide from the cerium acetate is CeOi). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Villiger to use a gas turbine component with a nickel 
base superalloy substrate and to provide an aluminum containing overlay bond coating 
applied by plasma spraying before applying the thermally sprayed ceramic thermal 
barrier coating as suggested by Vine with an expectation of providing a desirably 
protected thermal barrier coating made up of desirable components, because Villiger 
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teaches sealing a thermal sprayed ceramic thermal barrier coating on a gas turbine 
component, and Vine teaches that when providing a thermal sprayed ceramic thermal • 
barrier coating on a gas turbine component, it is well known to provide that the 
component is a nickel base superalloy and that a plasma sprayed aluminum containing 
overlay bond coating is provided on the component before applying the ceramic 
thermal barrier coating and helps coating perfomance. Furthermore, it would further 
have been obvious to modify Villiger to provide that the ceramic thermal barrier 
coating is zirconia stabilized with 7 wt% yttria as suggested by Vine with an expectation 
of providing a desirably protective thermal barrier coating, because Villiger teaches that 
the thermal barrier coating material can be zirconia with yttria at, for example, 8% 
yttria, and Vine teaches that a desirable zirconia thermal barrier coating includes 6-8 
wt% yttria, desirably 7 %. It would further have been obvious to modify the process of 
Villiger in view of Vine to select a precursor that provides CeC>2 as the formed oxide, 
which would provide that the cerium oxide precursor is such that the resulting cerium 
oxide is in the +4 valence state as suggested by Liu Article with an expectation of 
desirable protective sealing results, because Villiger teaches to oxidize cerium acetate 
and to oxidize using oxygen from the surroundings and Liu Article teaches that it is 
well known that when cerium acetate is oxidized to provide cerium oxide, Ce02 is 
formed, which would have cerium in a +4 oxidation state (as oxygen has a +2 valence 
state), and thus Villiger teaches that a cerium oxide precursor that results in cerium 
oxide with cerium in the +4 valence state can be desirably used. 
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6. Claims 6 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Villiger in view of Vine and Liu Article as applied to claims 1-5, 7, 9, 10 and 13-17 
above, and further in view of Ueda et al (US 5697992). 

Villiger in view of Vine and Liu Article teaches all the features of these claims 
except using ammonium cerium sulfate as the precursor. Villiger does teach that salts 
of the oxidizable metal can be used as the precursors, and describes cerium nitrate and 
cerium acetate as possible precursors. Paragraphs [0027] and [0027]. 

Ueda teaches that cerium oxide can be provided by providing a precursor of the 
oxide in liquid, and that a well known cerium compound precursor for this purpose 
that converts to cerium oxide by calcining is ammonium cerium sulfate. See column 4, 
lines 20-30. The calcining provides heating to perform the conversion. Column 4, lines 
20-30 and 40-50. Heating methods include vacuum and non vacuum heating devices 
(which would provide heating in air). See column 4, lines 60-68. Ueda also teaches that 
cerium nitrates and cerium acetates are also known precursors for converting to metal 
oxides. Column 4, lines 20-30. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Villiger in view of Vine and Liu Article to use 
ammonium cerium sulfate as a precursor for cerium oxide as suggested by Ueda with 
an expectation of desirable formation of cerium oxide because Villiger in view of Vine 
and Liu Article teaches that salts of the oxidizable metal can be used as the precursors, 
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and describes cerium nitrate and cerium acetate as possible precursors and Ueda 
teaches that cerium acetate, cerium nitrates and ammonium cerium sulfate would all be 
known acceptable precursors for making cerium oxide by heating. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Katherine A. Bareford whose telephone number is (571) 
272-1413. The examiner can normally be reached on M-F(6:oo-3:3o) with the First 
Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone numbers 
for the organization where this application or proceeding is assigned are (571) 273-8300 
for regular communications and for After Final communications. 

Other inquiries can be directed to the Tech Center 1700 telephone number at 
(571) 272-1700. 

Furthermore, information regarding the status of an application may be obtained 
from the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

KATHEWNE B«€F0ffl) 
PRIMARY EXAMINER 
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DIRECTOR 
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